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atomic bombs in Japan. Among those men who were
monitored there have been four deaths from leukaemia and
one from multiple myeloma, making dose response analysis
for these causes of very limited value. A qualitative classifica-
tion of all participants into groups thought by the Ministry of
Defence to have been exposed to different levels of radiation
showed no particular relationships.

Since about 90% of the test participants are still alive these
results and the future follow up are ofmuch importance. The
preferrred conclusion so far must surely be that some
leukaemias, and probably multiple myelomas, have resulted

from radiation exposure during the tests. This is a stronger
conclusion than the authors are prepared to reach because of
the lack of certainty in the findings. But earlier claims that
other cancers have also increased among the test participants
have no particular support from this study.
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Antisperm antibodies in infertility
One of the several unresolved problems of infertility is how
much antisperm antibodies contribute to the problem. '" Nor
do we best know how to treat the infertility caused by
antisperm antibodies, although various treatments are avail-
able.
Sperm are potentially immunogenic in men but are

separated from the immune system by the blood-testis
barrier. Autoimmunisation against sperm may occur if
the barrier is breached by testicular trauma, vasectomy,
tubal obstruction, or inflammation. Isoimmunisation against
sperm might be expected to be common in sexually active
women as sperm are recognised as foreign antigens, but
immunosuppressive factors in semen,4 the few sperm passing
high into the uterus and tubes, and phagocytosis of sperm by
macrophages' may discourage sensitisation. It remains to be
seen whether direct intraperitoneal insemination, which
bypasses these immunological defences, will cause iso-
immunisation.6

Testing interactions between semen and cervical mucus is
clinically useful in determining whether antisperm antibodies
are contributing to the patient's infertility but depends on
timing in the preovulatory phase. The simple postcoital test7
and the controlled conditions of tests of sperm mucus
penetration8 and sperm mucus contact9 may be helpful, but
other causes of infertility must be excluded before attributing
the infertility to antisperm antibodies.
Antibody tests are not widely available and are ofuncertain

clinical importance. The mixed agglutination reaction'0 or
the tray agglutination test2 may be used for screening, but the
most useful assay is the immunobead method: washed sperm
are incubated with commercially available immunoglobulin
coated beads, which can then be seen linked to specific
portions of motile sperm." Serum and secretions can be
tested by preliminary incubation with donor sperm, but in
men direct testing of sperm is preferable.'2 High degrees
of bead binding on more than 80% of sperm appear to
be confined to infertile couples and men who have had
vasectomies. 13
There is reasonable evidence that certain antisperm anti-

bodies are associated with reduced fertility when present in
semen or cervical mucus. In couples with unexplained
infertility the prevalence may be about 10%.'4-16 Several
mechanisms have been proposed and theymaywork together.
They include immobilisation ofsperm in mucus'7; stimulation
of complement mediated cell lysis'3 or phagocytosis by
macrophages'8; interference with capacitation or acrosome
reactions'9; and defective interaction with the ovum.20 Anti-

bodies directed against sperm heads appear to affect all of
these functions, whereas antibodies against tails only weakly
affect mucus interactions.'3
An effective treatment has not been established, and few

current treatments have been tested in controlled trials. Use
ofcondoms may reduce antibody titres in the woman, but the
treatment's effectiveness is unsubstantiated. Corticosteroid
immunosuppression has been advocated, and various
regimens have been explored with mixed success.2"-24 Hendry
has reported reductions in antibody titres in patients taking
corticosteroids, but serious complications have occurred in a
few patients.25 Intrauterine insemination with washed sperm
can produce pregnancies,21 26 but since antibodies are difficult
to clear from sperm by washing and since women with
antibodies probably have them higher in the tract than
simply the cervix27 its value may be limited. The same
problems limit the use of gamete intrafallopian transfer in
female isoimmunisation, but it may be of value in male
autoimmunisation.

In vitro fertilisation gives maximum control over the inter-
action between sperm and oocytes and antibody exposure.
Standard in vitro fertilisation can work in isoimmunised
women, but cleavage rates are reduced.2 Washing the
cumulus free of follicular fluid containing antibodies and
using donor serum in the culture medium have improved
cleavage rates.28 Standard in vitro fertilisation also works
with male autoimmunisation, but manipulations may further
improve pregnancy rates. As techniques of gamete intra-
fallopian transfer and in vitro fertilisation improve they are
likely to emerge as the best treatments for longstanding
immunological infertility, but it is too early to assess their
relative merits.
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How does smoking harm the duodenum?
The relation between smoking and duodenal ulcer has often
been examined, yet some reviewers take a sceptical view on
whether smoking is important in duodenal ulcers' while
others state that patients with duodenal ulcers should stop
smoking.2 The controversy has continued until recently,3
but the best recent evidence is that smoking slows the healing
of duodenal ulcers and encourages recurrence.4'5 What is not
clear is why smoking has these effects.

Contradictory answers have been given to the question of
whether smoking increases gastric acid secretion. Intra-
venous nicotine does not increase acid secretion,6 and
patients with duodenal ulcers who smoke do not show any
increase in basal secretion of acid or pepsin or in serum
concentrations of pepsinogen I while smoking.7 But chronic
smoking is associated with significantly higher acid secretion
after pentagastrin stimulation and increased serum concen-
trations of pepsinogen I.7 Maximal acid output was increased
in male but not female smokers with duodenal ulcers,8 but
after controlling for variables such as height and age the
effect of smoking on acid secretion was no greater in patients
with duodenal ulcers than in normal subjects.9 Studies of the
effect of smoking on duodenal pH have also produced
conflicting results. '11

Other possible explanations of how smoking affects
duodenal ulcers have also come to grief. Neither smoking nor
intravenous nicotine has been shown to affect the production
of gastric mucus,'2 and in the duodenum both basal bi-
carbonate secretion and secretion after acid stimulation
are unaltered by smoking.'3 The evidence that smoking
increases bile reflux into the stomach from the duodenum'4
may explain the effects of smoking on gastric ulcer but not
duodenal ulcer.'
Smoking has, however, been reported to reduce the

amount of prostaglandin E2 in gastric juice'5 and to inhibit
prostaglandin synthesis in gastric mucosa.'6 These effects
seem to be rapidly reversible, which means that if prosta-
glandin deficiency explains the effects of smoking on peptic
ulcer then stopping smoking would be quickly beneficial.'6
Unfortunately, this hypothesis probably does not explain the
effects of smoking on duodenal ulcer because prostaglandin
production by duodenal mucosa seems to be unaffected by
smoking.
Another way of investigating the effects of smoking on

duodenal ulcers is to look at how smoking alters treatment.

Smoking is thought to reduce the antisecretory activity ofH2
receptor antagonists'7 and to decrease their effects on
nocturnal acidity-possibly because of reduced plasma con-
centrations of the drugs, which might be caused by
increased gastric emptying.'8 Others, however, have found
that smoking does not interfere significantly with the action
ofH2 receptor antagonists.'9

Although smoking might hamper treatment with anti-
secretory agents, it does not interfere with drugs that
enhance mucosal defences. Thus healing rates and lengths
of remission were significantly greater in smokers with
duodenal ulcers treated with sucralfate than in those treated
with cimetidine.20 Smoking caused more frequent and earlier
relapses in patients treated with ranitidine but had no effect
on patients treated with colloidal bismuth.2' Similarly, the
ulcer healing properties of misoprostol, a derivative of
prostaglandin E1, were unaffected by cigarette smoking,4
and the same has been claimed for enprostil, a derivative of
prostaglandin E2.22

It thus seems that the adverse effects of smoking on
duodenal ulcers are overcome either by prostaglandin
analogues or by drugs such as sucralfate and colloidal
bismuth that stimulate endogenous prostaglandin produc-
tion.23 This fits with the evidence that smoking reduces
prostaglandin synthesis in gastric mucosa if not in duodenal
mucosa. It may be that in smokers with duodenal ulcers
active smoking impairs prostaglandin release in the
duodenum in response to an acid load, although basal
prostaglandin generation is unchanged.

This is speculation, and more work must be done to
elucidate how smoking harms the duodenum. There is no
doubt, however, that patients who want their duodenal
ulcers to heal and stay healed should stop smoking.
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